Vitamins are essential in terms of their function as enzymes/coenzymes in metabolism and related physiologic activities (1 , 2) . Minerals, such as macro-and micro-minerals or trace elements, are also requisite . Dietary fiber has been postulated to be especially favorable for protection against colon cancer by increasing fecal bulk, shortening transit time and enhancing bowel movement (3 , 4) . It appears to change the pH level, modify bacterial flora and decrease the contact of colonic membrane with feces, which contains mutagens/carcinogens .
Vitamins, minerals and dietary fiber are required and levels of consumption are inevitably associated with health/diseases . Hence, it seems informative to show foods contributing to absolute intake and variance/inter-individual variation in intake of selected vitamins, minerals and dietary fiber in middle-aged Japanese people, to provide a basis for clarifying the associations of diet with lifestyle-related diseases.
SUBJECTS AND METHODS
The subjects and methods employed in developing a semi-quantitative food frequency questionnaire were described elsewhere (5 , 6) and are outlined here only briefly.
A total of 351 middle-aged Japanese living in the Tokai area participated in a one-day weighed diet record survey in the autumn of 1994 . In all, 586 foods were consumed by the subjects. The intake of nutrients by food was computed by multiplying the food intake (in grams) or serving size by the nutrient content (per gram of food) as listed in the Standard Tables of Food Composition, Version 4 and the Follow-up of the Standard Tables of Food Composition , Version 4 (7, 8) . Foods contributing to selected nutrients were chosen according to contribution analysis (CA) (9) and multiple regression analysis (MRA) (10-13) .
We here listed the top 10 foods for vitamin C , carotene, vitamin A (retinol+ carotene), vitamin E and vitamin D; minerals, including calcium (Ca) , magnesium (Mg), iron (Fe), zinc (Zn) and copper (Cu); and total dietary fiber (TDF), soluble di etary fiber (SDF) and insoluble dietary fiber (IDF) as determined by CA and MRA . For carotene, vitamin E, Ca, Fe and TDF, we plotted curves for the cumulative contribution and cumulative R2 of the top 50 foods .
A separate lifestyle questionnaire covered parameters including intake of vitamins and supplements. The proportion of individuals taking vitamins and mineral supplements, however, was very small in this study population , and therefore this source of variability was not taken into consideration . Table 1 presents the intake of vitamins, minerals and dietary fiber by the 351 subjects. Most nutrients were consumed more by males than females, except for vitamin C and carotene. Levels of vitamin C, vitamin A and vitamin D satisfied the recommended dietary allowance (14), and vitamin E met the adequate intake requirement. Fe (males) cleared the recommended dietary allowance, while Ca did not for either sex. Both Mg and TDF failed to meet the adequate intake requirement for both sexes.
RESULTS
Vitamin C was mainly derived from various vegetables and fruits, irrespective of the analytic methods (Table 2) . Carotene was particularly supplied by green -yellow vegetables, with carrot and spinach as the top two contributors. Vitamin A was largely provided by green-yellow vegetables and fruits, followed by chicken egg and milk (whole) according to CA. Chicken liver and pork liver, in addition to carrot and spinach, were the major factors for variance in intake. Vitamin E was also of vegetable origin, including well-milled rice, salad oil (mixed), vegetable oil (mixed) and chicken egg based on CA. Spinach, safflower oil and pumpkin were the main sources according to MRA. Vitamin D was largely derived from chicken egg, fish and mushroom as determined by CA, and particularly from fish as determined by MRA.
Among macro-minerals, Ca was supplied by milk (whole), tofu and chicken egg, followed by diverse foods according to CA. The curve remained unsaturated Vol 45, No 5, 1999 24 N IMAEDA et al No 5, 1999 526 N IMAEDA et al (Fig. 1) . Various small fishes eaten whole were the major contributors to inter-individual variation in addition to milk .(whole) and tofu. Both analytic methods revealed that Mg was provided by soy products, including shoyu (soy sauce), koji-miso (soybean paste) and tofu, well-milled rice and spinach. With regards to micro-minerals, Fe was supplied by chicken egg, spinach and soy products, irrespective of the analytic methods, except for oyster as determined by MRA. Zn was largely derived from well-milled rice, followed by chicken egg and milk (whole) according to CA, but oyster was the largest factor in variance in intake, tracked by well-milled rice and chicken egg. Cu was provided by well-milled rice, soy and wheat products based on CA, oyster being a major contributor to variance, followed by well-milled rice and soy products.
Dietary fiber, whether water soluble or insoluble, was supplied by vegetable sources including well-milled rice, koji-miso, white bread and vegetables such as carrot, spinach, daikon (Japanese radish), edible burdock, and shiitake (mushroom) (dried), as determined by either analytic method.
The curves for cumulative R2 were generally saturated faster than those for % cumulative contribution. Carotene and retinol (figure not shown), for instance, were saturated faster than other nutrients; that is, they are supplied by a few specific foods. The curves for vitamin E, Ca and Fe were moderately saturated. The curve for TDF was saturated rather slowly because dietary fiber is provided by various food sources.
DISCUSSION
Cold storage and food transportation systems have substantially modified food availability around the year. However, the effect of seasonal variation should not be overlooked. Certain foods in season, vegetables and fruits cropped in autumn, or inappropriate for cold storage, such as oyster, pumpkin, garland chrysanthemum, komatsuna leaves, kaki (Japanese persimmon) and mandarin orange, especially, contributed to variance in intake of related nutrients. For example, in the present study, kaki was a substantial contributor to vitamin C intake according to both CA and MRA, and to TDF and IDF as determined by CA. Oyster was a major contributor to Mg, Fe, Zn and Cu based on MRA.
Well-milled rice is a Japanese staple food and eaten regularly. It was here found to be a major contributor to the absolute intake of certain vitamins, minerals and dietary fiber even though variance in intake was not large. Rice has been alleged to be one cause of stomach cancer, but this may be explained by the fact that Japanese have rice along with salted pickles (3, 4, 15, 16) . Recently, among young Japanese, dietary habit has shifted towards bread and butter, or high fat and low fiber, which invariably are related to chronic diseases. Therefore, we should return to the traditional Japanese diet, except for salty foods, and eat more rice again.
Soy products, including tofu, natto (fermented soy bean), and koji-miso, are also major Japanese foods. This is of interest because phytoestrogens, contained particularly in non-fermented soy products, seem to protect against estrogen-related cancers including breast cancer (3, 4, 17, 18) by interacting with estrogen receptors and prolonging the menstrual cycle, which may partly explain the decreased risk of breast cancer in Japan (19, 20). However, tofu recipes cooked/deep-fried with vegetable oil, including abura-age (fried soybean curd), age and ganmo, appear unfavorable in terms of affluent intake of vegetable oil and imbalanced intake of n-6 vs. n-3 polyunsaturated fatty acids. Egg and milk have been blamed for major sources of fat; furthermore, egg is rich in cholesterol. Nonetheless, chicken egg was noted here to be a principal supplier of diverse essential nutrients, including vitamins such as vitamin A, vitamin E and vitamin D; minerals such as Ca, Fe and Zn; and essential fatty acids such as arachidonic acid and docosahexaenoic acid. Milk (whole) is a major provider of nutrients, including vitamin A, minerals such as Ca and Zn, and arachidonic acid. Thus, we should take them wisely, ensuring they are not contaminated with pesticides/insecticides or endocrine disrupting chemicals.
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